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Description 

FIELD OF INVENTION 

This invention relates to newty identified polynucleotides, polypeptides encoded by them and to the use of such 
polynucleotides and polypeptides, and to their prockjction. More parttcularty, the polynucleotides and polypeptides of 
the present invention relate to G-protein coupled receptor family, hereinafter referred to as HFGAN72Y. The Invention 
also relates to inhibiting or activating the action of such polynucleotides and polypeptides. 

BACKGROUND OF THE INVENTION 

It is well established that many medically significant biological processes are mediated by proteins participating in 
signal transduction pathways that involve G-proteins and/or second messengers, e.g.. cAMP (Lefkowitz. Nature. 1 991 , 
351 :353-354). Herein, these proteins are referred to as proteins participating in pathways with G-proteins or PPG pro- 
teins. Some examples of these proteins include the GPC receptors, such as those for adrenergic agents and dopamine 
(KbbUka. B.K,. et al.. Proc. Natl Acad. Sci., USA. 1987, 84:46-50; Kobilka. B.K.. et al., Science. 1987. 238:650-656; 
Bunzow, J.R.. et al.. Nature. 1988. 336:783-787). G-protelns themselves, effector proteins, e.g.. phospholipase C. ade- 
nyl cyclase, and phosphodiesterase, and actuator proteins, e.g.. protein Kinase A and protein kinase C (Simon. M.L. et 
el., Science. 1991. 252:802-8). 

For example, in one form of agnal transduction, the effect of hormone binding is activation of the enzyn>e. ade- 
nylate cyclase, inside the cell. Enzyme activation by hormones is dependent on the presence of the nudeottde GTP. 
GTP also influences hormone binding. A G-protein connects the hormone receptor to adenylate cyclase. G-protein was 
shown to exchange GTP for tx)und GDP when activated by a hornwne receptor. The GTP-carrying form then binds to 
activated adenylate cyclase. Hydrolysis of GTP to GDP. catalyzed by the Q-protein itself, returns the G-protein to its 
basal, inactive form. Thus, the G-protein serves a dual role, as an intermediate that relays the signal from receptor to 
effector, and as a clock that controls the duration of the signal. 

The mentirane protein gene superfamily of G-protein coupled receptors has been characterized as having seven 
putative transmembrane domains. The domains are believed to represent transmembrane a-heltces connected by 
extracellulcir or cytoplasmic loops. G-protein coupled receptors include a wide range of biologically active receptors, 
such as hormone, viral, growth factor and neuroreceptors. 

G-protein coupled receptors (otherwise known as 7TM receptors) have been characterized as Including these 
seven conserved hydrophobic stretches of atx)ut 20 to 30 anrttno acids, connecting at least etgtit divergent hydrophilic 
loops. The G-protein family of coupled receptors includes dopamine receptors which bind to neuroleptic drugs used for 
treating psychotic and neurological disorders. Other examples of members of this family include, but are not limited to. 
calcitonin, adrenergic, endothelin, cAMP, adenosine, muscarinic, acetylcholine, serotonin, histamine, throrrtoin. kinin, 
follicle stimulating hormone, opsins, endothelial differentiation gene-1. rhodopsins, odorant. and cytomegalovirus 
receptors. 

Most G-protein coupled receptors have single conserved cysteine residues in each of the first two extracellular 
loops wfiich form disulfide bonds that are believed to stabilize functional protein structure. The 7 transmembrane 
regions are designated as TM1 . TM2. TM3, TM4. TM5. TM6. and TM7. TM3 has been implicated in signal transduction. 

Phosphorylation and lipidation (palmitytation or famesytation) of cysteine residues can influence signal transduc- 
tk)n of some G-protein coupled receptors. Most Q-protein coupled receptors contain potential phosphorylation sites 
within the third cytoplasmk; loop and/or the cartsoxy terminus. For several G-protein coupled receptors, such as the p- 
adrenoreceptor. phosphorylation by protein kinase A and/or specific receptor kinases mediates receptor desensitiza- 
tion. 

For some receptors, the ligand binding sites of G-protein coupled receptors are believed to comprise hydrophilic 
sockets fonmed by several G-protein coupled receptor transmembrane domains, said socket being surrounded by 
hydrophobic residues of the G-protein coupled receptors. The hydrophilic side of each Giarotein coupled receptor 
transmembrane helix is postulated to face inward and form polar ligand birKiing site. TM3 has been implicated in several 
Q-protein coupled receptors as having a ligand binding site, such as the TM3 aspartate residua TM5 serines, a TM6 
asparagine and TM6 or tM7 phenylalanines or tyrosines are also implicated in ligand binding. 

G-protein coupled receptors can be intraceilularly coupled by heterotrimeric G-protetns to various intracellular 
enzymes, ion channels and transporters (see. Johnson et al.. Bndoc, Rev., 1989, 10:317-331) Different G-protein a- 
suburuts prefer^ialty stimulate particular effectors to modulate various biological functions in a cell. Phosphorylation 
of cytoplasmic residues of G-protein coupled receptors has been identified as an important mechanism for the regula* 
tion of G-protein coupling of some G-protein coupled receptors. G-protein coupled receptors are found in numerous 
sites within a mammalian host. 

Over the past 15 years, nearly 350 therapeutic agents targeting 7 transmembrane (7 TM) receptors have t)een sue- 
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ce8Sfutty introduced onto the market. 

This indicates that these receptors have an established, proven hi^ry as therapeutic targets. Clearty there is a 
need for identification and chsuBCterization of further receptors which can play a pie in pre/entir^, ameltoratir^ or cor- 
recting dysfunctions or diseases, including, but not limited toi infections such as bacterial, fungal, protozoan and viral 
5 infections, particularly infections caused by HIV-1 or HIV-2; pain; carKers; anoresda; bulirraa; asthma; Parkinson's dis- 
ease; acute heart failure: hypotension; hypertension; urinary retention; osteoporosis; angina pectoris; myocardial inf- 
arction; ulcers; asthma: allergies: benign prostatic hypertrophy; and psychotic and neurok)gical disorders, including 
anxiety, s^izophrenia. manic depressran, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease or Gilles dela Touretf s syndrome. 

SUMMARY OF THE INVENTION 

In one aspect, the invention relates to HFGAN72Y polypeptides and recombinant materials and methods for their 
production. Another aspect of the invention relates to methods for using such HFQAN72Y polypeptides and polynude- 

T5 otides. Su^ uses include the treatment of infections such as bacterial, fungal, protozoan and viral infections, particu- 
larly infections caused tjy HIV-1 or HIV-2; pain; cancers; anorexia: k>ulimia: asthma: Parkinson's disease: acute heart 
failure: hypotension; hypertension; urinary retention; osteoporosis; angina pectoris; rnyocaidial infarction; licers; 
asthma; allergies: benign prostatic hypertrophy; and psychotic and, neurological disorders, including anxiety, schizo- 
phrenia* manic depression, delirium, dementia, severe mental retardation and dyskinesias, such as Huntington's dis- 

20 ease or Gilles dela Tourett's syndrome, among others. In still another aspect, the invention relates to methods to identify 
agonists and antagonists using tiie materials provided by the invention, and treating conditions associated with 
HFQAN72Y inft>alance with the identified compounds. Yet another aspect of the invention relates to diagnostic assays 
for detecting diseases assodated with inappropriate HFQAN72Y activity or levels. 

Z6 DESCRIPTION OF THE INVENTION 

Definitions 

The following definitions are provided to facflitale understanding of certain terms used frequently herein. 

30 ''HFGAN72Y" refers, among others, to a polypeptide comprising the amino acid sequence set forth in SEQ ID 
NO:2, or an allelic variant thereof. 

"Receptor Activity" or "Biological Activity of the Receptor" refers to the metabolic or physiologic function of said 
HFGAN72Y including similar activities or improved activities or these activities with decreased undesirable side-effects. 
Also included are antigenic and immunogenic activities of said HFGAN72Y. 

35 *HFQAN72Y gene" refers to a polynucleotide comprising the nucleotide sequer>ce set forth in SEQ ID N0:1 or 
allelic variants thereof arxl/or their complement 

*'Aniaxxlie8" as used herein includes polyclonal arxi monoclonal antftxxjies. chimeric, single chain, and humanized 
antibodies, as well as Fab fragments, including the products of an Fab or other immunoglobulin expression library. 
"Isolated" means altered iDy the hand of man' from the natural stata If an isolated" composition or substance 

40 occurs in nature, it has been changed or removed from its original environment or both. For example, a polynucleotide 
or a polypeptide naturally present in a living animal is not Isolated,'' but the same polynucleotide or polypeptide sepa- 
rated from the coexisting materials of its natural state is Isolated**, as the term is employed herein. 

"Polyrujcleotide" generally refers to any polyribonucleotide or pdydeoxrbonucleotide. which may be unmodified 
RNA or DNA or nrtodified RNA or DNA. Tolynucleotides" include, without limitation single- and double-stranded DNA, 

45 DNA that is a mixture of single- and double-stranded regions, single- and double-stranded RNA. arxl RNA that is mix- 
ture of single- and dout)le-stranded regions, hybrid molecules comprising DNA and RNA that may be single-stranded 
or, more typically, double-stranded or a mixture of single- and double-stranded regions. In addition, '^lynucleotide" 
refers to triple-stranded regions compristng RNA or DNA or t>oth RNA and DfslA. The term polynucleotide also includes 
DNAs or RNAs containing one or more modified bases £md DNAs or RNAs with backtx)nes modified for stability or for 

50 other reasorts. 'Modified' bases include, for example, tritylated bases and unusual bases such as inosine. A variety of 
modifications has been made to DNA and RNA; thus, fxalynudeotide" emtsraces chemically, enzymatically or metatx)l- 
ically modified fornts of polyrtucleotldes as typically found in nature, as well as the chemical forms of DNA and RNA 
characteristic of viruses and ceDs. "Polynucleotide" also embraces relatively short polynucleotides, often referred to as 
oligonucleotides. 

55 "Polypeptide" refers to any peptide or proton comprising two or nrx>re amino acids joirled to each other by peptide 
bonds or modified p^jtide txsnds, i.e., peptide isosteres. "Polypeptide" refers to both short chains, commonly referred 
to as peptkies. oligopeptides or oligomers, artd to k)nger chains, generally refenred to as proteirs. Polypeptides may 
contain amino adds other than the 20 gene-encoded amino adds. "Polyp^tides* include amino acid sequences mod- 
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tfied either by natural processes, such as postranslational processing, or by ^emical nwdificatlon techniques which are 
weO known in the art. Such modifications are well descnbed in basic texts and in more detailed monographs, as well as 
in a voluminous research literatura Modifications can occur anywhere in a polypeptide. indudir>g the peptide backbone, 
the amino acid side-chains and ^e amino or cart)oxy1 termini. It will be appreciated that the same type of modification 

5 may be present in the same or varying d^ees at several sites in a given polypeptide. Also, a given polypeptide may 
contain rrfiny types of nrxxiiflcattons. Polypeptides may be branched as a result of i^iquitination, and they may be 
cydic. with or without brEUKhing. Cyclic, branched and branched cydic polypeptides may result from posttranslat'on 
natural processes or may be made by synthetic methods. Mocfifications include acetylation. acylation. ADP-rtbosylation. 
amidation. covalent attachmem of flavin, covalent attachment of a heme moiety, covatent attachment of a nucleotide or 

w nudeotide derivative, covalent attachment of a lipid or lipid derivative, covalent attachn>ent of phosphotidylmositol, 
cross-linking, cyciization. disulfide bond formation, demethylatton, formation of covalent cross-linta. formation of cys- 
tine, formation of pyroglutamate. formylation. gamma-carboxylation, gfycosylationp GPl anchor formation, hydroxylation. 
iodination, ntethyiation. myristoylation. oxidation, proteolytic processing, phosphorylation, prenylation. racemization, 
selenoylation. sulfation, transfer- RN A mediated addition of amino adds to proteins such as arginylation. and ubiquHtna- 

)5 tion. See. tor instance. PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES. 2nd Ed., T E. Creighton. H. 
Freeman and Company. New York. 1993 and Wold. R. Posttranslational Protein Modifications: Perspectives and Pros- 
pects, pgs. 1-12 in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS. B. C. Johnson. Ed.. Aca- 
demic Press. New York, 1963; Seifter et ai., 'Analysis for protein modifications and nonprotein cofactors*. Meth 
Enzymof (1990) 182:626-646 and Rattan et al., 'Protein Syrrthesis: Posttranslational Modifications and Aging", Ann NY 

20 Acad Sci (1992) 663:43-62. 

'Variant" as the term is used herein, is a polynucleotide or polypeptide that differs from a reference polymjcleotide 
or polypeptide respectively, but retains essential properties. A typical variant of a polynudeotide differs in nucleotide 
sequence from another, reference polynucleotide. Changes in the nudeotide sequence of the variant may or may not 
alter the amino add sequence of a polypeptide encoded by the reference polyrajcleotide. Nudeotide changes may 

2S result in amino add substitutions, additions, deletions, fusions and truncations in the polypeptide encoded by the refer- 
ence sequence, as discussed below. A typical variant of a polypeptide differs in amino acid sequence from another, ref- 
erence polypeptide. Generally, differences are limited so ttiat the sequences of the reference polypeptide arxl the 
variant are dosety similar overall arvJ. in marry regions, identical. A variant and reference polypeptide may differ in 
amino acid sequence by one or more substitutions, additions, deletions in any conriaination. A substituted or inserted 

30 amino acid residue may or may not be one encoded by the genetic code. A variant of a polynucleotide or polypeptide 
may be a naturally occurring such as an allelic variant, or it may be a variam that is vex known to occur naturally. Non- 
naturally occuning variants of polynudeotides and polypeptides may be made by mutagenesis techniques or by direct 
synthesis. 

"Identity is a measure of the identity of nudeotide sequences or amino add sequences. In general, the sequences 

35 are aligned so ttiat ttie highest order match is obtained. ^'Identity' perse has an art-recognized meaning and can be 
calculated using published techniques. See, e.g.: (COMPUTATIONAL MOLECULAR BIOLOGY. Lesk, A.M.. ed., Oxford 
University Press. New Vbrk. 1988: BIOCOMPLTTING: INFORMATICS AND GENOME PROJECTS. Smith. D.W.. ed.. 
Academic Press. New Vfark. 1993; COMPUTER ANALYSIS OF SEQUENCE DATA. PART I, Griffin. A.M., and Griffin. 
H.G.. eds.. Humana Pr^. New Jersey. 1994; SEQUENCE ANALYSIS IN MOLECULAR BIOLOGY von Heinje. G.. 

40 Academic Press. 1987; and SEQUENCE ANALYSIS PRIMER. Gribskov. M. and Devereux. J., eds.. M Stockton Press. 
New York. 1991). While there exist a number of methods to measure identity between two polynucleotide or polypeptide 
sequences, the tenti Identity" is well known to skiOed artisans (CarOla H., and Liptoa D., SIAM J Applied Math (1988) 
48:1073). Methods commonly employed to determine identity or similarity between two sequences include, but are not 
limited to. tfiose disctosed in Guide to Huge Conrputers. Martin J. Bishop, ed., Academic Press. San Diego, 1994. and 

45 Carillo, H., and Upton, D.. StAM J Applied Math (1 988) 48: 1 073. Methods to deternrtine identity and similarity are cod- 
ified in confer programs. Preferred conrputer program methods to determine identity and similarity between two 
sequences include, but are not limited to. GCS program package (Devereux. J., et al.. Nucleic Adds Research (1984) 
12(1)387), BLASTP. BLASTN. FASTA (Atschul. S.F et al., J Molec Biol (1990) 215:403). 

As an illustration, by a polynudeotide having a nucleotide sequence having at least, for example. 95% "identity** to 

so a r^erence nudeotide sequence of SEQ ID NO: 1 is intended that the nudeotkle sequence of the polyruideotide is 
identical to the reference sequerwe except that the polynucleotide sequence may include up to f ive point mutations per 
each 100 nucleotides of the reference nudeotide sequence of SEQ ID NO: 1 . In other words, to obtain a polynucleotide 
having a rujcleotids sequence at least 95% identical to a reference nucleotide sequence, up to 5% of the nudeotides in 
the reference sequence may be deleted or substituted with another nudeotide, or a number of nucleotides up to 5% of 

55 the total nudeotides in the reference sequence may be inserted into the reference sequence. These mutations of the 
reference sequence nrtay occur at the 5 or 3 terminal positions of the refererKe nucleotide sequence or anywhere 
between those terminal positions, interspersed eitiier individually among nucleotides in the reference sequence or in 
one or more contiguous groups within the reference sequence. 
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Similarly, by a potypeptide having an amino acid sequence having at least, for example. 95% identity to a reference 
amino acid sequence of SEQ ID NO:2 is intended that the amino acid sequence of the polypeptide is identical to the 
reference sequence except tfiat the polypeptide sequerx^e may indude up to five amino acid alterations per each 100 
amino acids of the reference amino acid of SEQ ID NO: 2. In other vm6s, to obtain a polypeptide having an amino acid 

5 sequence at least 95% identical to a reference amino acid sequence, up to 5% of the amino acid residues in the refer- 
ence sequence may be deleted or substituted with another amino actd, or a number of amino adds up to 5% of the total 
amino acid residues in the referertce sequence may be inserted into the reference sequence. These alterations of the 
reference sequence may occur at the amino or carixixy terminal positions of the reference amino add sequaice a any- 
where between those terminal positions, interspersed either individually among residues in the reference sequence or 

10 in one or more contiguous groups within the refererKe sequence. 

Polypeptides of the Invention 

In one aspect the present invention relates to HFGAN72Y polypeptides. The HFGAN72Y polypeptides include the 

T5 polypeptide of SEQ ID N0:2: as welt as polypeptkies comprising the amino acid sequence of SEQ ID NO:2: and 
polypeptides comprising the amino add sequence which have at least 80% identity to that of SEQ ID N0:2 over its 
entire length, and still more preferably at least 90% identity, and even still more preferably at least 95% identity to SEQ 
ID NO: 2. Furthermore, those with at least 97-99% are highly preferred. Also included within HFQAN72Y polypeptides 
are polypeptides having the amino acid sequence which have at least 80% identity to the potypeptide having the amino 

20 acid sequence of SEQ ID NO: 2 over its entire length, and still more preferably at least 90% identity, and even still more 
preferably at least 95% identity to SEQ ID NO: 2. Furtiiermore. those with at least 97-99% are highly preferred. Prefer- 
ably HFGAN72Y polypeptides exhibit at least one biological activity of the receptor. 

The HFQAN72Y polypeptides may be in tiie form of the "Mature" protein or may be a part of a larger protein such 
as a fusion protein. It is often advantageous to indude an additional amino acid sequence which contains secretory or 

2S leader sequences, pro-sequences, sequences which aid in purification such as multiple histidine residues, or an addi- 
tional sequence for stability during recombinant production. 

Fragments of the HFGAN72Y polypeptides are also included in the invention. A fragment is a polypeptide having 
an amirx) acid sequence that entirely is the same as part but not alt. of the amino acid sequence of the aforementioned 
HFQAN72Y polypeptides. As with HFGAN72Y polypeptides, fragments may be Iree-standing," or comprised within a 

30 larger polypeptide of which they form a part or region, most preferably as a sir)gle continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments from akxHJt amino acid number 1- 
20. 21 -40. 41^. 61-80. 81 -100. and 101 to ttie end of HFGAN72Y polypeptide. In this context "about* indudes the par- 
ticularly redted ranges larger or smaller by several. 5. 4, 3, 2 or 1 amino add at eitiier extreme or at both extremes. 
Preferred fragments indude, for example, truncation pdypeptides having ttie amino acid sequence of HFQAN72Y 

35 polypeptides, except for deletion of a coitinuous series of residues that includes the amino terminus, or a continuous 
series of residues that includes the carboxyl terminus or deletion of two continuous series of residues, one including the 
amino terminus and one including the carboxyl terminus. Also preferred are fragnients characterized by structural or 
functional attributes such as fragments that conprise alpha-helix auid alpha-helix forming regions, beta-sheet and b^- 
sheet-formng regions, tum and turn-forming regions, coil and coil-fbrming regions, hydrophilic regions, hydrophobic 

40 regions, alpha anrtphipathic regions, beta amphipathic regions, f lexit>le regions, surface-forming regions, substrate bind- 
ing region, and high antigenic index regions. Other prefen-ed fragments are biologically active fragments. Biologically 
active fragments are those that mediate receptor activity, including tiiose with a similar activity or an inrtprcved activity, 
or with a decreased undesirable activity Also included are those that are antigenic or immunogenic in an animal, espe- 
datty in a human. 

45 Preferatily, all of these polypeptide fragments retain the biological activity of the receptor, induding antigenic activ- 
ity. Variants of the defined sequence and fragments also form part of the present invention. Preferred variants are those 
that vary from the referents by conservative amino add substitutions ~ i.e.. those that substitute a residue with another 
of like characteristics. Typical such sutsstitutions are among Ala, Val. Leu and lie; among Ser and Thr; among the acidic 
residues Asp arxl Qu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic residues Phe arKt 

50 Tyr. Particularly preferred are variants in which several. 5-10, 1 -5. or 1 -2 amino acids are substituted, deleted, or added 
in any combination. 

The tHFGAN72Y polypeptides of the invention can be prepared in any suitable manner. Such polypeptides indude 
isolated naturally occumng polypeptides, reconrbingmtiy produced polypeptides, synthetically produced pdypeptides. 
or polypeptides produced by a combination of these methods. Means for preparing sudi polypeptides are well under- 
55 stood in tiie art. 
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Polynucfeotides o! the Invention 

Anomer aspect of the invention relates to HFQAN72Y polynucleolkles, HI=GAN72Y polynucleotides indude iso- 
lated poiynudeatides which encode the HFGAN72Y polypeptides and fragments, and polynudeotidas dosefy related 
th^eto. More spedTicaUy. HFQAN72Y polynudeotide of the invention indude a pdynudeotide comprising the nude- 
©tide sequence set forth In SEQ ID N0:1 encoding a HFQAN72Y polypeptide of SEQ ID NO: 2, and polynudeotide hav- 
ing the particular sequence of SEQ ID NO:1 . HFGAN72Y polynudeotkJes further include a pdyruideotide comprising 
a nudeotide sequence ttiat has at least 80% identity to a nudeotide sequence encoding the HFG AN72Y polypeptide of 
SEQ ID N05 over its entire length, and a polynudeotide that is at least 80% identical to that having SEQ ID N0:1 over 
its entire length. In this regard, polynudeotides at least 90% Identical are particularly preferred, and those with at least 
95% are espedalty preferred. Furthemxire. those with at least 97% are highly prefen^ed and those with at least 98-99% 
are most highly preferred, with at least 99% being the most prefenred. Also included under HFQAhf72Y polynudeotides 
are a nudeotide sequence which has suffident identity to a nudeotide sequence contained in SEQ ID NO:1 to hytxldize 
under conditions useatsle for amplification or for use as a probe or mar*«r. The invention also provides polynudeotides 
which are conplementary to such HFGAN^Y pdynudeotides. 

HFQAN72Y of the invention is structurally related to other proteins of the G-pratein coupled receptor family, as shown 
by the results of sequencing the cDNA of Table 1 (SEQ ID NO:1) encoding human HFGAN72Y The cDNA sequence of 
SEQ ID N0:1 contains an open reading frame (nucleotide numbers 1 to 1167) .'encoding a polypeptide of 389 amino 
adds of SEQ ID N0:2. The amino acid sequence of Table 2 (SEQ ID N0:2) has about 35% identity (using FASTA) in 
216 amino acid residues with Rat UHR-I, Neuropeptide Y Type 1-lfl« Receptor (Biochem. Biophys. Res. Commun 
209(2) 606^13. 1995). Furthermore. HFGAN72Y (SEQ ID NO:2) is 24% identical to Rat Neuropeptide Y Typel Recep- 
tor over 318 amino add residues (FEBS Letters 271 (1-2) 81-84. 1990). Also. HFGAN72Y is 

29 % identical to Human NeuroWnin 1 Receptor over 248 amino acid residues (FEBS Letters 299 (1) 90-95 1992) The 
nudeotide sequence of Table 1 (SEQ ID N0:1) has about 53% identity (using FASTA) in 618 nucleotide residues with 
Rat Substance P/Neurokinin Type 1 Receptor (J. Biol. Chem. 264, 17649-17652. 1989). Furthermore. HFQAN72Y 
(SEQ ID N0:1) Is 57% identical to Human Somatostatin Type 5 Receptor over 426 nucleotide residues (Mol Pharma- 
col. 45(3) 41 7-427. 1 994). 



Table 1* 
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ATGGAGCCCr CAGCCACCCC AGGGGCCCAG ATGGGGGTCC 

CAGAGAGCCG TCCCCTGTGC CTCCAGACTA TGAAGATGAG 

ATCTGTGGOG TGATTATCTG TACCCAAAAC AGTATGAGTG 

GCAGCCTATG TGGCTGTGTT OGTCGTGGCC CTGGTGGGCA 

CTGCCTGGCC GTGTGGOGGA ACCACCACAT GAGGACAGTC 

TCATTGTCAA CCrGTCCCTG GCTGAOGTTC TGGTGACTGC 

CC3GGCCAGCC TGCTGGTGGA CATCACTGAG TCCrGGCTGT 

CCrCTGCAAG GTCATCCCCT ATCTACAGGC TGTGTCCGTG 

TGCTAACTCr CAGCTTCATC GCCCTGGACC GCrGGTATGC 

CCACTATTGT TCAAGAGCAC AGCCOGGOGG GCCCXSTGGCT 

CATCTGGGCr GTGTCGCTGG CCATCATGGT GCCCCAGGCT 

AATGCAGCAG TGTGCTGCCT GAGCTAGCCA ACOGCACACG 

GTCTGTGATG AAOGCTGGGC AGATGACCTC TATCCCAAGA 

TTGCTTCTTT ATTGTGACCT ACCTGGCCCC ACTGGGCCrC 

CCTATTTCCA GATATTCOSC AAGCTCTGGG GCOSCCAGAT 

Acer GAG CAC TGGTGCGGAA CTGGAAGCGC CCCTCAGACC 

CCTGGAGCAG GGCCTGAGTG GAGAGCCCCA GCCCCGGGGC 

TGGCTGAAGT GAAGCAGATG CGTGCACGGA GGAAGACAGC 

ATGGTGGTGC TGCTGGTCTT OGCCCTCTGC TACCTGCCCA 

CAATGTCCTT AAGAGGGTGT TCGGGATGTT CCGCCAAGCC 

AAGCTGTCTA.CGCCrGCTTC ACCTTCTCCC ACTGGCTGGT 

AGOGCTGCCA ACCCCATCAT CTACAACTTC CTCAGTGGAT 

GAGTCTAGCT CTGTCCTGCC CATOGTGCCC CXSGccatgac 
ctgcagctct gtgtagctaa 

" A nucleotide sequence of a human HFGAN72Y. SEQIDNO: 1 



CCCCTGGCAG 
TTTCTCOGCT 
GGTCCTCATC 
ACACGCrGGT 
ACCAACTACT 
TATCTGCCTG 
TOGGCCATGC 
TCAGTGGCAG 
CATCTGCCAC 
CCAT CCTGGG 
GCAGTCATGG 
GCrCTTCTCA 
TCTACCACAG 
ATGGCCATGG 
CCCCGGCACC 
AGCTGGGGGA 
OGCGCCTTCC 
CAAGATGCTG 
TCAGCCTCCT 
AGTGACCGOG 
GTAGGCCAAC 
GTAAAGAGAA 
ccgcaccttg 



35 



40 



45 



SO 



Table 2^ 



1 MEP SATPGAQ 

5 1 AAY VAVFVVA 

101 PASLLVDITE 

151 PLLFK STARR 

201 VCDEIWADDL 

25 1 T SALV RNWK R 

301 MWLLVFALC 

351 SAANPIIYNF 



MGVPPGSREP 
LVGNTLVCLA 
SWLFGHALCK 
APGSILGIWA 
YPKIYHSCFF 
P a)QLGDLEQ 
YLPISVLNVO, 
LSGCKEKSLA 



SPVPPDYEDE 
VWRNHHMRTV 
VIPYLQAVSV 
VSLAIMVPQA 
IVTYLAPLGL 
GLSGEPQPRG 
K FVFGMF RQA 
LSCPSCPGHD 



FLRYLWPDYL 

TNYFIVNLSL 

SVAVLTLSFI 

AVMECSSVLP 

MAMAYFQIFR 

RAFLAEVKQM 

33 PEAVYACF 

PHLAAALCS 



YPKQYEWVLI 
ADVLVTAI CL 
ALDIWYAICH 
ELANRTRLFS 
KLWGHQIPGT 
RARFKTAKML 
TFSHWLVYAN 




ss 



One polynucleotide of the present invention encoding HFCIAN72Y may be obtained using standard dontna and 
screening, from a cDNA library derived from mRNA in cells of human fetal brain using the expressed sequence tag 
(EST) analysis (Adams, M.Q, etaS, Science (1991) 252:1651-1656; Adams. M.D. etaf.. Nature. (1992) 355.-632-€34- 



7 



(C) 1999 Copyright Derwent Information Ltd 



EP0 875 565 A2 

Adams. MD.. et al.. Nature (1 995) 377 Sijpp:3-1 74). Polynucleotides of the invention can also be obtained from natural 
sources suet, as genomic. DtiA libraries or can be synthesized using well known and commercially avaflable techniques 

The nucleotida sequence encoding HFQAN72Y polypeptide of SEQ ID N02 may be identical to the polypeotide 
encoding sequence contained in Table 1 (nucleotide numbers 1 to 1167 of SEQ ID NO l) or H may be a^«i« 
which as a result of the redundancy (degeneracy) of the genetic code, also encodes the pol'ypeptide of SEQ^NO? 

When the polynucleotides of the invention are used for the recombinant production of HFQAN72Y DotyDeotide tha 
polynudeotde may Include the coding sequence for the mature polypeptide or a fragment thereof, by iteelT me codSa 
sequence lor the mature polypeptide or fragment In reading frame with other coding sequences, such as those encod- 
ing a leader or secretory sequence, a pre-, or pro- or prepro- protein sequence, or other fusion peptide oortions. For 
example, a marker sequence which IbcHitates purification of the fused polypeptide can be encoded. In certain preferred 
embodinwnts of this aspect of the invention, the marker sequence is a hexa-Mstidine peptide, as provided in the dQE 
vector (Qiagen, Inc.) and descrbed in Qentz et al.. Proc Natl Acad Sci USA (1989) 86^21-824 or is an HA laa The 
polynucleotide may also contain non-coding 5' and 3' sequences, such as transcribed, non-translated sequences snfic- 
ing and polyadenylation s^nals. rfbosome binding sites and sequences that stabilize mRNA. ' 

Further preferred ent>odiments are polynudeotides encoding HFQAN72Y variants comprising the amino acid 
sequence of the HFGAN72Y polypeptkte of Table 1 (SEQ ID NO:2) in which several. 5-10. 1-5. 1-3 1-2 or 1 amino add 
residues are substituted, deleted or added, in any combination. 

The present invention further relates to pdynucieotldes that hybridize to the'herein above-described sequences In 
ttiis regard, the present invertion espedally relates to polynucleotides which hybridize under stringent conditions to the 
herein above-described polynudeotides. As herein used, the term "stringent conditions- means hybridization will occur 
only If there is at least 95% and preferably at least 97% identHy b^een the sequences. 

oT^r^^^^^*^^ °' "9 identical or sufficiently identical to a nudeotide sequence contained in 

SEQ ID NO:1 or a fragment thereof, may be used as hybridization probes for cDNA and genomic DNA. to isolate full- 
length cDNAs and genomic dones encoding HFGAN72Y and to isolate cDNA and genomic clones of other genes that 
have a high sequence similarity to the HFGAN72Y gene. Sudi hybridization tedinlques are known to those of skill in 
the art TypicaBy these nudeotide sequences are 80% Identical, preferably 90% Menttaal. more preferably 95% identical 
to that of the referent. The probes generally will comprfee at least 15 nudeotides. Preferably, such probes wlU have at 
least 30 nudeotides and may have at least 50 nucleotides. Particularly prefen'ed probes will range between 30 and 50 
nuQeoticids. 

In one embodiment, to obtain a polynucleotide encoding the HFQAN72Y polypeptide comprises the steps of 
screening an appropriate library under slingent hybridization conditions with a labeled probe having the SEQ ID NO- 1 
or a fragment thereof; and isolating fulMength cDNA and genomic clones containing said polynucleotide seauence 
Such hybridization techniques are well known to those of skill in the art. Stringent hybridization conditionTare as 
defined above or alternatively conditions under overnight incubation at 42^0 in a solution comprising- 60% formamlde 
SxSSC (ISOmM NaCI. 15mM trisodium citrate). 50 mM sodium phosphate (pH7.6), 5x DenhardVs solution 10 % dex- 
tran sulfate, and 20 miaogram/ml denatured, sheared salmon sperm DNA. followed by washing the filters \n O.lx SSC 
at about 65*^0. 

The polynudeotides and polypeptides of the present invention may be employed as research reagents and mate- 
nals for discovery of treatments and diagnostics to animal and human disease. 

Vectors, Host Cells, Expression 

The present invention also relates to vectors which comprise a polynucleotide or polynucleotides of the present 
invention, and host c^ls which are genetically engineered with vectors of the invention and to the production of polypep- 
tides of the invention by recombinant techniques. Cell-free translation systems can also be employed to produce such 
proteins using RNAs derived from the DNA constructs of the present invention. 

For recombinant production, host cells can be genetically engineered to incorporate expression systems or por- 
tions thereof fbr polynucleotides of the present invention. Introduction of polynucleotides into host cells can be effected 
by methods described in many standard laboratory manuals, such as Davis et al.. BAS/C METHODS IN MOLECULAR 
BIOLOGY (1986) and Sambrook et al.. MOLECULAR CLONING: A LABORATORY MANUAL. 2nd Ed CoW Sorina 
Harbor Laboratory Press. Cold Spring Harbor. N.Y. (1989) such as calcium pho^hate transfection. DEAE^extran 
mediated transfection, transvection. microinjectwn. catksnic Irpid-mediated transfection. electroporation transduction 
scrape loading, ballistic introduction or infectioa 

Representative examples of appropriate hosts include bacterial cells, such as ^eptococd. staphytococci E. coJi 
Streptomyces and Baciifus subtflis cells: fungal cells, such as yeast cells and Aspergillus cells; insect cells such as 
Drosophila S2 and Spodoptera Sf9 cells; animal cells such as CHO, COS. HeU. CI 27 3T3 BHK HEK 293 and 
Bowes melanoma cells; and plant cells. 

A great variety of expression systems can be used. Such systems include, among others, chromosomal, episomal 
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and virus-derived systems, ag., vectors derived from bacterial plasmids. from bacteriophage, from transposons, from 
yeast episomes, frx>m insertion elements, from yeast chromosomal elements, from viruses such as baculoviruses. 
papova viruses, such as SV40, vaccthia viruses, adenoviruses, icM\ pox viruses, pseudorabies viruses and retrovt- 
rusea. and vectors derived from combinations thereof, such as those derived from plasmid and bacteriophage genetic 
elemerrts. such as cosmids and phagemids. The expression systems may contain confrol regions that regulate as well 
as errgen^er expression. Generally, any system or vector suitable to maintain, propagate or express polynucleotides to 
produce a polypeptide in a host may be used. The appropriate nucleotide sequence may be inserted into an expression 
system by any of a variety of well-known and routine techniques, sudi as. for exarrple, those set forth in Sambrook et 
af,, MOLECULAR CLONING, A LABORATORY MANUAL [supra). 

For seaetion of the translated protein into the lumen of the endoptasnrvc reticulum, into the perf>lasmic space or 
into the extracellular environment, appropriate secretion signals may be incorporated into the desired polypeptide. 
These signals may be erxJogenous to the polypeptide or they may be heterologous signals. 

If the HFQAN72Y polyp^tide is to be expressed for use in screening assays, generally, it is prefenred that the 
polypeptide be produced at the surface of the ceil. In this event the celts may be harvested prior to use in the screening 
assay. If HFGAN72Y polypeptide is secreted into the medium, the medium can be recovered in order to recover and 
purify the polypeptide; H produced intracellularly. the cells must first be lysed before the polypeptide is recovered. 

HFGAN72Y polypeptides can be recovered and purified from recombinant celt cultures by well-taiown methods 
including ammonium sulfate or ethanol precipitation, acid extracttoni anion or cation exchange diromatography, phos- 
phocellulose chromatography, hydrophobic interaction chromatograiphy, affinity chromato^aphy, hydroxylapatite chro- 
matography and lectin chromatography. Most preferat>ly, high performance liquid chromatography is employed for 
purification. Well known techniques for refolding proteins may be employed to regenerate active conformation when the 
polypeptide is denatured during isolation and or purification. 

Diagnostic Assays 

This invention also relates to the use of HFQAN72Y polynucleotides for use as diagnostic reagents. Detection of a 
mutated form of the HFGAN72Y gene associated with a dysfunction will provide a diagnostic tool that can add to or 
define a diagnosis of a disease or susceptibility to a disease which results from under-expression. over-expression or 
altered expression of HFQAN72Y Individuals carrying mutations in the HFQAN72Y gene may be detected at the DNA 
level by a variety of techniques. 

Nucleic adds for diagnosis may be obtained from a subject's cells, such as from t)lood. urine, saliva, tissue biopsy 
or autopsy material. The genomic DNA may be used directly for detection or may be amplified enzymatically by using 
PCR or other amplification techniques prior to analysts. RNA or cDNA may also be used in similar fashion. Deletions 
and insertions can be detected by a change in size of the amplified product In comparison to the normal genotype. Point 
mutations can be identified by hytxridizing amplified DNA to labeled HFGAN72Y nucleotide sequences. Perfectiy 
matched sequences can be distinguished frorr^ mismatched duplexes by RNase digestion or by differences in melting 
tenperatures. DNA sequence differences may also be detected by alterations in electrophoretic mobility of DNA frag- 
ments in gels, with or without denaturing agents, or by direct DNA sequencing. See. e.g.. Myers et a!,, Science (1 985) 
230:1242. Sequence changes at specific locations may also be revealed by nuclease protection assays, such as 
RNase and Si protection or the chemical cleavage me^od. See Cotton et al^, Proc Natf AcadSci USA (1985) 85: 
4397-4401 . In another embodiment, an array of oligonucleotides probes corrprising HFGAN72Y nucleotide sequence 
or fragments thereof can be constructed to conduct efficient screening of e.g.. genetic mutations. Array technology 
methods are well known and have general applicability arxl can be used to address a variety of questions In molecular 
genetics including gene expression, genetic linkage, and genetic vanability. (See for example: M.Chee et ai.. Science. 
Vol 274. pp 610-613 (1996)). 

The diagnostic assays offer a process for diagnosing or determining a susceptibility to infections such as bacterial, 
fungal, protozoan and viral infections, particularly infections caused by HIV-1 or HIV-2; pain; cancers; anorexia; bulimia; 
asthma; Parkinson's disease; acute heart failure; hypotension; hypertension; urinary retention; osteoporosis; angina 
pectoris; myocardial Infarction; ulcers; asthma; allergies; kjenign prostatic hyperfrophy: and psychotic and neurological 
disorders, induding anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation and dys- 
kinesias, such as Huntington's disease or Gilles dela Tourett's syrvlrome through detection of mutation in ^e 
HFGAN72Y gene by the methods described. 

In addtion. infectnns such as fciacterial, fungal, protozoan and viral infections. partk;ular1y infections caused by HIV- 
1 or HIV-2; pain; cancers; anorexia; bulimia; asthma; Parkinson's disease; acute heart failure; hypotension; hyperten- 
sion; urinary retention; osteoporosis; angina pectoris; myocardial infarction; ulcers; asthma; allergies; benign prostatic 
hypertrophy; and psychotic ard neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation arxi dyskinesas. such as Huntington's disease or Gilles dela Touretf s syndrome, 
can be diagnosed by methods comprising determining from a sample derived from a subject an abnormally decreased 
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or Increased level of HFGAN72Y polypeptide or HFQAN72Y mRNA. Deaeased or increased expression can be meas- 
ured at the RNA level u&cng any of the methods weD loiown in the art for the quantitation of polynucleotides, such as. 
for example, PGR. RT-PCR. RNase protection, Northern blotting and other hytsridization methods Assay techniques 
that can t>e used to detennine levels of a protein, sudtt as an HFGAN72Y, in a sample derived from a host are well- 
5 known to those of skni in the art. Such assay methods tndude radioimmunoassays, competitive^inding assays. West- 
ern Blot analysis and ELISA assays. 

Chronwsome Assays . 

10 The nucleotide sequences of the present invention are also valuable for chromosome identification. The sequence 
is specifically targeted to and can hybridize with a particular location on an individual hunr^ chromosome. The map- 
ping of relevanl sequences to chromosomes according to the present invention is an important first st^ in correlating 
those sequences with gene associated disease. Once a sequence has been mapped to a precise chromosomal loca- 
tion, the physical position of the sequence on the chromosome can be correlated with genetic map data. Such data are 

IS found, for example, in V. McKusicK Mendelian Inheritance in Man (available on line through Johns Hopkins University 
Welch Medical Library). The relationship between genes and diseases that have been mapped to the same chromo- 
somal region are then identified through linkage analysis (coinherttance of physically adjacent genes). 
The differences in the cONA or genomic sequence between affected and unaffected individuals can also be deter- 
mined. If a mutation is observed in some or ail of the affected individuats but not in any normal indh/iduals. then the 

so mutation is likely to be the causative agent of the disease. 

Antibodies 

The polypeptides of the invention or their fragments or analogs thereof, or cells expressing them can also be used 
2S as immupogens to produce antibodies immunospecific for the HFGAN72Y polypeptides. The term Immunospecific" 

means that the antilxxiies have substantial! greater affinity for the polypeptides oft he invention tiian their affinity for 

other related polypeptides in the prior art. 

Antibodies generated against the HFGAN72Y polypeptides can be obtained by administering the polypeptides or 

epiiope-bearing fragments, analogs or cells to an animsd. preferably ia nonhuman, using routine protocols. For prepara- 
30 tion of monodonal antftsodies, any technique which provides anttoodies produced by continuous cell line cultures can 

be used. Examples include the hybridoma technique (Kbhier. GL and Milstan. C, Nature (1975) 256:495-497). the trl- 

oma technique, the human B-cetl hybridoma technique (Kozbor et al.. Immunology Today (1983) 4:72) and the EBV- 

hybridoma technique (Cole etai,, MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp. 77-96, Alan R. Uss, 

Inc., 1985). 

35 Techniques for the production of single chain antaDOdies (U.S. Patent No. 4,946,778) can also be adapted to pro- 
duce single chain antibodies to polypeptides of this invention. Alsa transgenic mice, or other organisms including other 
mammals, may be used to express humanized antft>odi6S. 

The at>ove-described antibodies may be errployed to isolate' or to Kientify clones expressing the polypeptide or to 
purify tiie polypeptides by affinity chromatography. 

40 Antibodies against HFQAN72Y polypeptides may also be employed to treat infections such as bacterial, fungal, 
protozoan and viral infections, particularly infections caused by HIV-1 or HIV-2: pain; cancers; anorexia; bulimia; 
asthma; Parkinson's disease; acute heart failure; hypotension; hypertension; urinary retention: osteoporosis; angina 
pectoris; myocardial infarction; ulcers; asthma; allergies: t>enign prostatic hypertrophy: and psychotic and neurological 
disorders, induding anxiety, sc^zophrenia, manic depression, delirium, dementia, severe mental retardation and dys- 

45 kinesias, such as Huntington's disease or Gilles dela Tourett*s syndrome, among others. 

Vaccines 

Another aspect of the invention relates to a method for inducing an imnuinological response in a mammal which 
so conprises inoculating the mammal with HFQAN72Y polypeptide, or a fragment thereof, adequate to produce antibody 
and/or T cell immune response to protect said animal from infections such as bacterial, fungal, protozoan arKi viral 
infections, particularly infections caused by HIV-1 or HIV-2: pain; cancers; anorexia; bulimia; astiima; Parkinson's dis- 
ease; acute heart failure: hypotension; hypertension; urinary retention; osteoporosis; angina pectoris; myocardial inf- 
arction; ulcers; asthma; allergies; benign prostatic hypertrophy; and psychotic and neurological dsorders, including 
55 anxiety, schizophrenia, manic depression, delirium, dementia, severe mental retardation arxi dyskinesias, such as 
Hurrtington's disease or Gilles dela Tourett's syndrome, among others. Yet another aspect of the invention relates to a 
method of inducing immunotogical response in a mammal which conprises. delivering HFQAN72Y polypeptide via a 
vector directing expression of HFGAN72Y polynucleotide in v/vo in order to induce such an irrvnunotogical response to 
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produce antibody to protect said animal from diseases. 

Further aspect of the invention relates to an immunologicatAvaccina formulation (composition) which, when intro- 
duced into a manvnafian host induces an immunological response in that mamnml to a HFGAN72Y polypeptide 
wherein the composition comprises a HFQAN72Y polypeptide or IHFGAN72Y gena The vaccine formulation may fur- 
ther comprise a suitable carrier. Since HFQAN72Y polypeptide may be broken down in the stomach, it is preferably 
administered parenterally (including sutxnjtaneous. intramuscular, intravenous, intradermal etc. ir^ection). Formulations 
suitable for parenteral administration include aqueous and non-aqueous sterile injection solutions which may contain 
anti-oxidants. buffers, bacteriostats and solutes which render the formulation instonic with the talood of the recipient; and 
aqueous and non-aqueous sterile su^ensions which may include suspending agents or thickening agents. The formu- 
lations may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and vials and may be 
stored in a freeze-dried condition requiring only the addition of tiie sterile liquid carrier immediately prior to use. The 
vaccine formulation may also include adjuvant systems for enhancing the immunogenicity of the forntulation. such as 
oil-in water systems and other systems known in the art. The dosage will depend on the specific activity of the vaccine 
and can t>e readily determined by routine experimentation. 

Screening Assays 

The HFGAN72Y polypeptide of the present invention may be employed in a screening process for compourxis 
which bind the receptor and which activate (agonists) or inhibit activation of (antagonists) the receptor polypeptide of 
the present invention. Thus, polypeptides of the invention may also be used to assess the binding of small molecule 
substrates and ligands in. for example, cells, cell-free preparations, chemical libraries, and natural product mixtures. 
These substrates and ligands may be natural sut>strates and ligands or may be structural or functional mimetics. See 
Coligan eta/.. Current Protocols in Immunology 1(2):Chapter 5 (1991). 

HFGtAN72Y polypeptides are responsitste for many biofogical functions, including many pathologies. Accordingly it 
is desirous to find compounds and drugs which stimulate HFGAN72Y on the one hartd and which can inhibit the func- 
tion of IHFQAN72Y on the other harxl. In general, agonists are employed for therapeutic and prophylactic purposes for 
such conditions as infections such as bacterial, fungal, protozoan and viral infections, particularly infections caused by 
HlV-1 or HIV-2: pain; cancers; anorexia; bulimia; asthma; Parkinson's cfisease; acute heart failure; hypotension; hyper- 
tension; urinary retention: osteoporosis; angina pectoris; myocardial infarction; ulcers; asthma: aller^es; benign pros- 
tatic hypertrophy; and psychotic and neurological disorders, including anxiety, schizophrenia, manic depression, 
delirium, dementia, severe mental retardation and dyskinesias, such as Huntington's disease or Gilles dela Touretfs 
syndrome. Antagonists may be employed for a variety of tiierapeutic and prophylactic purposes for such conditions as 
infections such as bacterial, fungal, protozoan and viral infections, particulariy infections caused by HlV-1 or HiV-2; 
pain; cancers: anorexia; bulimia; asthma; Parkinson's disease; acute heart failure: hypotension; hypertension; urinary 
retention; osteoporosis; angina pectoris; myocardial infarction: ulcers; asthma: allergies; benign prostatic hypertrophy; 
arxil psychotic and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, 
severe mental retardation and dyskinesias, such as Huntington's disease or Giiles dela Tourett's syndrome. 

In general, such saeening procedures involve producing appropriate cells which express the receptor polypeptide 
of the present invention on the surface thereof. Such cells include cells from mammals, yeast. Drosophila or E. coll. 
Cells expressing the receptor (or celt membrane containing the expressed receptor) are then contacted with a test com- 
pound to observe tnnding. or stirraJation or inhibition of a functional response. 

One screening technique irKludes the use of cells which express receptor of this invention (for example, transfected 
CHO cells) in a system which measures extracellular pHor intracellular calcium changes caused by receptor activation. 
In this technique, compounds may be contacted with cells expressing the receptor polypeptide of the present invention. 
A second messenger response, e.g.. signal transduction. pH changes, or changes in calcium level, is then measured 
to determine whether the potential compound activates or inhibits the receptor. 

Another method involves screening for receptor inhi>itors tjy determining inhibition or stimulation of receptor-medi- 
ated cAMP and/or adenylate cyclase accumulation. Such a method involves transfecting a eukaryotic cell with the 
receptor of this invention to express the receptor on the cell surface. The cell is then exposed to potential antagonists 
in the presence of the receptor of this invention. The amount of cAMP accumulation is then measured. If the potential 
antagonist binds the receptor, and thus inhibits receptor binding, the levels of receptor-mediated cAMP. or adenylate 
cyclase, activity will be reduced or increased. 

Another metiiod for detecting agorusts or antagonists for the receptor of ttie present invention is the yeast t)ased 
technology as described in U.S. Patent 5.482.835. 

The assays may simply test binding of a candidate compound wherein adherence to the cells bearing the receptor 
is detected by means of a label directiy or indirectiy associated with the candidate compound or in an assay involving 
competition with a labeled competitor. Further, these assays may test whether the candidate compourxl results in a sig- 
nal generated by activation of the rec^tor, using detection systems appropriate to tiie celts bearing the receptor at their 
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surfaces. Inhibitors of activation are generally assayed in the presence of a known agonist and the effect on activation 
tiy the agonist by the presence of the candidate compound is obsen/ed. Standard methods for conducting suc^ sween- 
fng assays are wet! understood in the art 

Examples of potential HRjAN72Y antagonists include antibodies or, in some cases, oBgonudeotides or proteins 
which are closely r^ated to the ligand of the HFQAN72Y e.g., a fragment of the ligand. or small molecules which bind 
to the receptor but do not elicit a response, so that the activity of the receptor is prevented. 

Prophylactic and Therapeutic Methods 

This invention provides methods of treatirtg abnormal conditions such as, infections such as bacteria), fungal, pro- 
tozoan and viral infections, particularly infections caused by HiV-1 or HIV-2: pain; cancers; anorexia: bulimia; astftma; 
Parkinson's disease; acute heart failure; hypotensioi; hypertension; urinary retention; osteoporosis; angina pectoris; 
myocardial infarction; ulcers; asthnr«; aflergies; benign prostatic hypertrophy; and psychotic and neurological disorders! 
including anxiety, schizophrenia manic depression, delirium, dementia, severe mental retardation and dyskinesias, 
such as Huntington's disease or Gilles dela Touretf s syndrome, related to botfi an excess of and insufficient amounts 
of HFGAN72Y activity. 

If the activity of HFQAN72Y is in excess, several approaches are avaOable. One approach comprises administering 
to a subject an inhibrtor.compound (antagonist) as hereinabove described along with a pharmaceutically acceptable 
earner in an amount effective to inhibit activation by bloddng binding of ligands to the HFGAN72Y or by inhibiting a sec- 
ond signal, and thereby alleviating the abnormal condition. In anottier approach, soluble forms of HFQAN72Y polypep- 
tides still capable of binding the ligand in competition with endogenous HFGAN72Y may be administered. Typical 
embodiments of such competitors comprise fragments of the HFGAN"^Y polypeptide. 

In still another approach, expression of the gene encoding endogenous HFQAN72Y can be inhibited using expres- 
sion blocking techniques. Known such techniques involve the use of antisense sequences, either internally generated 
or separately administered. See. for example. O'Connor. J Neurochem (1991) 56:560 in Olioodeoxynudeotides as Anti. 
ggnse lnha?itorg QgnQ Exprgsgion, CRC Press. Boca Raton. FL (1988). Alternatively oligonucleotides which form tri- 
ple helices wtth the gene can be supplied. See. for example. Lee et af., Nucleic Acids Ptes (1979) 6:3073; Cooney et 
al. Science (1988) 241 :456; Dervan et aL Sdence (1991) 251 :1360. These oligomers can be administered perse or 
the relevant oligon>ers can be expressed in vivo. 

For treating abnormal conditions related to an under-expression of HFGAN72Y and its activity, several approaches 
are also available. One approach comprises administering to a subject a therapeutically effective amount of a com- 
pound which activates HFQAN72Y i.e.. an agonist as described above, in con*ination with a pharmaceutically accept- 
able earner, to thereby alleviate the abnormal condition. Alternatively, gene therapy may be employed to effect the 
endogenous production of HFQAN72Y by the relevant cells in the subject. For example, a polynucleotide of the inven- 
tion may be engineered far expression in a replication defective retroviral vector, as discussed above. The retroviral 
expression construct may then be isolated and introduced into a packaging cell transduced with a retroviral plasmid 
vector containing RNA encoding a polypeptide of the present invention such that the packaging cell now produces infec- 
tious viral particles containing the gene of interest. These producer cells may be administered to a subject for engineer- 
ing cells in vivo and a)qpression of the polypeptide in vivo. For overview of gene therapy, see chapter 20, Gene Therapy 
and other Molecular Genetic-based Therapeutic Approaches, (and references cited therein) in Human Molecular 
Genetics. T Strachan and A P Read. BIOS Scientific Publishers Ltd (1996). Another approach is to administer a thera- 
peutic amount of HFGAN72Y polypeptides in combination with a suitable pharmaceutical carrier. 

Foimuiatlon and Administration 

Peptides, such as the soluble form of HFQAN72Y polypeptides, and agonists and antagonist peptkies or small mol- 
ecules, may be formulated in combination with a suitable pharmaceutical earner. Such formulations comprise a thera- 
peutically effective anwunt of the polypeptide or compound, and a pharmaceutically acceptable carrier or excipient. 
Such caniers include but are not limited to. saline, buffered saHne. dextrose, water, glycerol, ethanol. and contonations 
thereof Formulation shouW suit the mode of adminfetration. and is well within the skni of the art. The invention further 
relates to phamraceuhcal packs and kits comprising one or more containers filled with one or more of the ingredients 
of the aforementioned conrpositions of the invention. 

Polypeptides and otfier compounds of the present invention may be employed alone or in conjunction with other 
compounds, such as therapeutic compounds. 

Prefened fonms of systemic administration of the pharmaceutical compositions include injection, typically by intra- 
venous irijection. Other injection routes, such as subcutaneoi^ intramuscular, or irtraperitoneal. can be used. Alterna- 
tive means for systemic administration include transmucosal and transdermal administration using penetrants such as 
bile salts or fuskfic adds or other detergents. In addition, if properly formulated in enteric or encapsulated formulations. 



12 



(C) 1999 Copyright Derwent Information Ltd. 



EP0 875 565A2 

oral administration may also be possible. Administration o( these compounds may also be topical and/or tocaDzed in 
the form of salves, pastes, gels and the Hke. / ^ui-wi arwor locauzea in 

The dosage range required depends on the choice of peptide, the route of administratJon. the nature of the formu 
lauon ttie nature of the subject corxlition. and the judgment of the attending practitioner. SuitaSe^aes^^Tr 
areintherar,geof0.1.100Hgrt^ofsii^ecf.VVidevaria1ionslnthaneededdo5aae h3«r ir^bt^^JT^T" 
Of the «nety of compounds available and the differing efficiencies of vartous cSLTni^J fSS™ e Z 

S^e™cE2rrr ^"^"^^ '^^^ ^^S" administration by intraveS^LTn^S^rS 

^ T ^'^If ^"'^ ^ optimization, as is well u^eS^d XL? 

» refe^ST^enl^ "S^^k " ^^^"^ entiogenous^ in the subject, in treatmenSSies ofS 

J ^^1 " described abova Thus, for exanple. cells from a subject may be eraineered « 

mrJC^SfS' ""f ^^^^^^ " *° « PolyPePMe ex wvo. and Ibr axamplejby ZuS SI rSSs 

mid vector. The cells are then introduced into the subject -h- . r » una or a rerravirai pas- 

Examples 

in *nrt^!l^*l2*"^* '^"'^ °^ techniques, which are well known and routine to those of skill 

in the art except where ofhen«se described in detail. The exanples illustrate, but do not limit the inventoa 

Example 1 ,' 

^^■^nS^ !f L^^°®^ '° '^°'3> nucleotide identity to HQS EST 554692 (SEQ ID NO 4) from EST 

Ifl"!^"'^'"^^ ' '° ■^*''«'"«"'^«'«^*'9«=^»«^P'»'«°" 1088. howeverthe open rSingf^^^ 

l^^\iBOr,,S:^^T:T T'n'^'jn ^^^^^^ "^"^ standaJ^ybridizatio'nSnSJesS 
^rid^to *e ECT ^m^D ^'?!n?/ sac I subelones (SEQ ID N0:5) of a genomic Sie that 

ufMn^t^^^A^: ^ /^n^? contained an exon that was colinear to EST 557082 (SEQ 

ID r^0^3) cDNA from positon 1089 to 1 133 then maintained an open reading frame and a stop codon Also the aSiS 
pnate donor and acceptor spfice sites were present in the intnjntesequence ^ 

Example 2: Mammalian Cell Expression 

«Hh ^®/!L^/?If«'^ "^^""^ invention are expressed in either human embryonic kidney 293 (HEKZ93) cells or 
adherent dhfr CHO cells. To maximize receptor expression, typically all 5" and 3' untransli^^eSor^ StS are 
removed from the receptor cONA prior to insertion into a pCDN or pCDNAS vector Th7Ste are tSS^I^ iT 
vjual receptor cDN>^ by lipofectin and selected m the presence cJ 400 mg/ml1IirAftT3^ete^Sr iS-" 
vdual ctones are picked and expanded for further ar«lysis. HEK293 or CHO cells tJS^S^1^^^ aS^e 

Example 3 Ligand bank for binding and functional assays. 

A bank of over 200 putative receptor ligands has been assembled for screening. The bank connrises- transmittefs 
Cemownes known to act via a human seven transmembrane (imt receptTr; n^J^Sr^S 
pounds which may be putative agonists tor a human 7TM receptor. non-mammaL. bTolo^icS^^^wS^to 
whtah a mammal|an counterpart has not yet been identilied; and compounds not fou;*! in ^^e S^KSJJS 
rm receptors with unknown natural ligands. This bank is used to Initially screen the receptor for knownZmls ISj 
boftjunctonal (,.e . calaum, cAMP, micrcphysiometer. oocyte electrophysiology, etc. s7e belowUrwS aTbin^J 

Example 4: Ligand Birxling Assays 

l?!"?^'*"?-!"*^ f'**"*** * "'^'^ ^ ascertaining receptor pharmacology and are adaptable to a hiah 
ttwughput format The purrfied ligand for a receptor is radiolabeled to high specific actiS^(50-200o^K tor bS 

P'"*^^ radfolabeling does not di Jn sh the acti^Sl^e igSd 
SSh't^N ■ "^'"""^to' buff«"»- tons. pH and other modulators such as nucleotide «^^mizSto 
eetabliEh a workable signal to noise ratto tor both membrane and whole cen receptor sources. For these assays »edfte 
receptor binding te defined as total associated radioactivity minus the radioa7mty me^rS in Se "JSSc^Stn 
excess of unlabeled competing ligand. Where possible, more than one competing is used to def ine SSual nci- 
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specific binding. 

Example 5: Functional Assay in Xenopus Oocytes 

Capped RNA transcripts from linearized plasmkJ templates encoding the receptor cDNAs of the inwrtion are syn- 
thesized in vitro with RNA polymerases in accordance wrth standafd procedures. In vitro transcripts are suspended in 
water at a final concentration of 0.2 mg/ml. Ovarian Icbes are renwved from aduft female toads. Stage V defbilictjtated 
oocytes are obtained, and RNA transcripts (10 ng/oocyte) are injected in a 50 nl bolus using a mjcroir^ection apparatus 
Two electrode voltage clamps are used to measure the cunrents from incfividual Xenopus oocytes in response to agonist 
exposure. Fleoordings are made in Ca^* free Barth's medum at room tOTperature. The Xenc^s system can be used 
to screen known Itgands and tissue/cell extracts for activating ligands. 

Example 6: Microplrysiometric Assays 

75 Activation of a wide variety of secondary messer^er systems resuHs in extrusion of small amounts of acid from a 
cell. The add formed is largely as a result of the increased metabolic activity required to fuel the intracellular signaling 
process. The pH changes in the media surrounding me cell are very smaQ but are detectaUe by the CYTOSENSOR 
microphysiometer (Molecular Devices Ltd,, Menio Pari^. CA). The CYTOSENSOR is thus capable of detecting the acti- 
vation of a receptor which is coupled to an energy utiOzing intracellular signaling pathway ^ch as the G-protein coupled 

20 receptor of the present invention. 

Example 7: Extract/Cell Supernatant Screening 

A large number of mammalian receptors exist for which there remains, as yet no cognate activating ligand (ago- 
25 nist). Thus, active ligands for these receptors may not be included within the ligands banks as identified to date. Accord- 
ingly, the 7TM receptor of the invention is also functionally saeened (using calcium. cAMP. microphysiometer. oocyte 
electrophysiology etc., functionai screens) against tissue extracts to identify natural ligands. Extracts that produce pos- 
itive functional responses can be sequendally subfractionated until an activating ligand is isolated klentif ied. 

30 Example 8: Caldum and cAMP Functional Assays 

7TM receptors which are expressed in HEK 293 celts have been shown to be coasted functionally to activation of 
PLC and calcium mobilization and/or cAMP stimuation or inhibition. Basal caldum levels in the HEK 293 celts in recep- 
tor-transfected or vector control cells were observed to be in the normal. 100 nM to 200 nM, range. HEK 293 cells 
55 expressing recombinant receptors are loaded with fura 2 and in a single day > 150 selected ligands or ttssue/cell 
oxti^acts are evaluated for agonist induced caldum mobilization. Similarly. HEK 293 ceils expressing recombinant recep- 
tors are evaluated lor the stimulation or inhibition of cAMP production using standard cAMP quantitation assays. Ago- 
nists presenting a calcium transient or cAMP flucuation are tested in vector control cells to determine if the response is 
unique to the transfected cells expressing receptor. 

40 



45 



50 



55 
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SEQUENCE LISTING ^ > „ -r * ^ 
<!} GENERAIi INFORMATION 



(i) APPLICANT: StnithKllne Beechatn Corporation 

(ii) TITLE OF THE INVENTION: NOVEL G-PROTEIN C0X7PLED 

RECEPTOR (HPGAN72Y) 

(ill) NUMBER OF SEQUENCES: 5 

(iv) CORRSSPONDBNCE ADDRESS: . , - 

f 

(A) ADDRESSEE: SmithKline Beecham, Corporate Intellectual 

Property 

(B) STREET: Two New Horizons Cotirt 

(C) CITY: Brentford 

(D) COUNTY: Middlesex 

(E) COUNTRY: GB 

(F) POST CODE: TW6 9EP 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Con^atible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: TO BE ASSIGNED 

(B) FILING DATE: 30-APR-1997 

(C) CLASSIFICATION: 

<vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: CONNELL^ Anthony Christopher 

(B) GENERAL AUTHORISATION NUMBER: 5630 

(C) REFERENCE /DOCKET NUMBER: GH-70003 
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IS 



20 



25 



30 



35 



40 



45 



SO 



(ix) TBLECXaWUNICATION INFORMATION: 

(A) TELEPHONE: 4-44 127 964 43 95 

(B) TELEFAX: '*-44 181 975 6294 

(C) TELEX: 



(2) INFORMATION FOR SBQ ID NO:l: 

(1) SEQTJENCB CRARACTERXSTICS : 

(A) LENC3TH: 1170 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 



(xi) 


SEQUENCE DESCRIPTION: 


SEQ ID NO: 


1: 






ATGGAGCCCT 


GAGCCACCCC 


AGGGGCCCAG 


ATGGGGGTCC 


CCCCTGGCAG 


CAGAGAGCCG 


60 


TCCCCTGTGC 


CTCCAOACTA 


TGAAGATGAG 


TTTCTCCGCT 


ATCTGTGGCG 


TGATTATCTG 


120 


TACCCAAAAC 


AGTATGAGTG 


GGTCCTCATC 


GCAGCCTATG 


TGGCTGTGTT 


CGTCGTGGCC 


180 


CTGGTGGGCA 


ACACGCTGGT 


CTGCCTGGCC 


GTGTGGCGOA 


ACCACCACAT 


GAQGACAGTC 


240 


ACCAACTACT 


TCATTGTCAA 


CCTGTCCCTG 


GCTGACGTTC 


TGGTGACTGC 


TATCTGCCTG 


300 


COGGCCAGCC 


TGCTGGTGGA 


CATCACTGAG 


TCCTGGCTGT 


TCGGCCATGC 


CCTCTGCAAG 


360 


GTCATCCCCT 


ATCTACAGGC 


TGTGTCCGTG 


TCAGTGGCAG 


TGCTAACTCT 


CAGCTTCATC 


420 


GCCCTGGACC 


GCTGGTATGC 


CATCTGCCAC 


CCACTATTGT 


TCAAGAGCAC 


AGCCCGGC6G 


480 


GCCCGTGGCT 


CCATCCTGGQ 


CATCTGGQCT 


GTGTCGCTGG 


CCATCATGGT 


GCCCCAGGCT 


540 


GCAGTCATGG 


AATGCAGCAG 


TGTGCTGCCT 


GA6CTAGCCA 


ACCGCACACG 


GCTCTTCTCA 


600 


GTCTGTGATG 


AACGCTGGGC 


AGATGACCTC 


TATCCCAAGA 


TCTACCACAG 


TTGCTTCTTT 


660 


ATTGTCACCT 


ACCTGGCCCC 


ACTGGGCCTC 


ATGGCCATGG 


CCTATTTCCA 


GATATTCCGC 


720 


AAGCTCTGGG 


GCCGCCAGAT 


CCCCGGCACC 


ACCTCAGCAC 


TGGTGCGGAA 


CTGGAAGCGC 


780 


CCCTCAQACC 


AGCTGGGGGA 


CCTGGAGCAG 


GGCCTGAGTG 


GAGAGCCCCA 


GCCCCGGGGC 


840 


CGCGCCTTCC 


TGGCTGAAGT 


GAAGCAGATG 


CGTGCACGGA 


GGAAGACAGC 


CAAGATGCTG 


900 


ATGGTGGTGC 


TGCTGGTCTT 


CGCCCTCTOC 


TACCTGCCCA 


TCAGCGTCCT 


CAATGTCCTT 


960 


AAGAGGGTGT 


TCGGGATGTT 


CCGCCAAGCC 


AGTGACCGCG 


AAGCTGTCTA 


CGCCTGCTTC 


1020 


ACCTTCTCCC 


ACTGGCTGGT 


GTACGCCAAC 


AOCGCTQCCA 


ACCCCATCAT 


CTACAACTTC 


1080 


CTCAGTGGAT 


GTAAAGAGAA 


GAGTCTAGCT 


CTGTCCTGCC 


CATCGTGCCC 


CGGCCATGAC 


1140 


CCGCACCTTG 


CTGCAGCTCT 


GTGTAGCTAA 
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(2) INFORMATION FOR SEQ ID NO: 2 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 389 amino acids 
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(B) TYPS: amino acid 

(C) STRANDEDNBSS : Bxngle 

(D) TOPOLOGY: linear 

(il) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Glu Pro Ser Ala Thr Pro Gly Ala Gin Met Qly Val Pro Pro Gly 

1 5 10 15 

Ser Arg Glu Pro Ser Pro Val Pro Pro Asp Tyr Glu Asp Glu Phe Leu 

20 25 30 

Arg Tyr Leu Trp Arg Asp Tyr Leu Tyr Pro Lys Gin Tyr Glu Trp Val 

25 40 45 

Leu He Ala Ala Tyr Val Ala Val Phe Val« Val Ala Leu Val Gly Asn 

50 55 €0 

Thr Leu Val Cys Leu Ala Val Trp Arg Asn His His Met Arg Thr Val 
65 70 75 80 

Thr Asn Tyr Phe He Val Asn Leu Ser Leu Ala Asp Val Leu Val Thr 

85 SO 95 

Ala He Cys Leu Pro Ala Ser Leu Leu Val Asp He Thr Glu Ser Trp 

100 lOS 110 

Leu Phe Gly His Ala Leu Cys Lys Val He Pro Tyr Leu Gin Ala Val 

115 120 125 

Ser Val Ser Val Ala Val Leu Thr Leu Ser Phe He Ala Leu Asp Arg 

130 135 140 

Trp Tyr Ala He Cys His Pro Leu Leu Phe Lys Ser Thr Ala Arg Arg 
145 150 155 160 

Ala Arg Gly Ser He Leu Gly He Trp Ala Val Ser Leu Ala He Met 

165 * 170 175 

Val Pro Gin Ala Ala Val Met Glu Cys Ser Ser Val Leu Pro Glu Leu 

180 185 190 

Ala Asn Arg Thr Arg Leu Phe Ser Val Cys Asp Glu Arg Trp Ala Asp 

195 200 205 

Asp Leu Tyr Pro Lys He Tyr His Ser Cys Phe Phe He Val Thr Tyr 

.210 215 220 

Leu Ala Pro Leu Gly Leu Met Ala Met Ala Tyr Phe Gin He Phe Arg 
225 230 235 240 

Lys Leu Trp Gly Arg Gin He Pro Gly Thr Thr Ser Ala Leu Val Arg 

245 250 255 

Asn Trp Lys Arg Pro Ser Asp Gin Leu Gly Asp Leu Glu Gin Gly Leu 

260 265 270 

Ser Gly Glu Pro Gin Pro Arg Gly Arg Ala Phe Leu Ala Glu Val Lys 
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275. 280 285 

Gin Met Arg Ala Arg Arg Lys Thr Ala Lya Met Leu Met^ Val Val Leu 

^ 290 295 ' . - . : 

Leu Val Phe Ala Leu Cys Tyx Leu Pro lie Ser Val Leu Asn Val Leu 

305 310 31S 320 

Lys Arg Val Phe Gly Met Phe Arg Gin Ala Ser Asp Arg Qlu Ala Val 
10 325 330 335 

Tyr Ala Cys Phe Thr Phe Ser His Trp Leu Val Tyr Ala Asn Ser Ala 

340 345 350 

Ala Asn Pro lie lie Tyr Asn Phe Leu Ser Gly Cys Lys Glu Lys Ser 
75 355 3€0 365 

Leu Ala Leu Ser Cys Pro Ser Cys Pro Gly His Asp Pro His Leu Ala 
370 375 380 

Ala Ala Leu Cys Ser / 
20 385 

(2) INFORMATION FOR SEQ ID NO:3: 

25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1133 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDBDNESS : single 

(D) TOPOLOGY: linear 

30 

(ii) MOLECULE TYPE: cDNA 



35 



40 



45 



SO 



(xi) 


SEQUENCE DESCRIPTION: 


SBQ ID NO: 


3: 






ATGGAGCCCT 


CAGCCACCCC 


AGGGGCCCAG 


ATGGGGGTCC 


CCCCTGGCAG 


CAGASAGCCG 


60 


TCCCCTOTGC 


CTCCAGACTA 


TGAAGATGAG 


TTTCTCCGCT 


ATCTGTGGCG 


TGATTATCTG 


120 


TACCCAAAAC 


AGTATGAGTG 


GGTCCTCATC 


GCAGCCTATG 


TGGCTGTGTT 


CGTCGTGGCC 


180 


CTGGTGGGCA 


ACACGCTGGT 


CTGCCTGGCC 


GTGTGGCGGA 


ACCACCACAT 


GAGQACAGTC 


240 


ACCAACTACT 


TCATTGTCAA 


CCTQTCCCTG 


GCTGACQTTC 


TGGT6ACTGC 


TATCTGCCTG 


300 


CCGGCCAGCC 


TGCTGGTGGA 


CATCACTGAG 


TCCTGGCTGT 


TCGGCCATGC 


CCTCTGCAAQ 


360 


GTCATCCCCT \ 


ATCTACAGGC 


TGTGTCCGTQ 


TCAGTGGCAG 


TGCTAACTCT 


CAGCTTCATC 


420 


OCCCTGOACC 


GCTGGTATGC 


CATCTGCCAC 


CCACTATTGT 


TCAAGAGCAC 


AGCCCGQCGG 


480 


GCCCGTGGCr 


CCATCCTGQG 


CATCTGGGCT 


GTGTCGCTGG 


CCATCATGGT 


GCCCCAGGCT 


540 


GCAGTCATGG 


AATGCAGCAG 


TGTGCTGCCT 


GAGCTAGCCA 


ACCOCACACG 


GCTCTTCTCA 


600 


GTCTGTGATG 


AACGCTGGGC 


AGATQACCTC 


TATCCCAAGA 


TCTACCACAG 


TTGCTTCTTT 


660 


ATTGTCACCT 


ACCTGGCCCC 


ACTGGGCCTC 


ATGGCCATGG 


CCTATTTCCA 


GATATTCCGC 


720 


AAGCTCTGGG 


GCCGCCAGAT 


CCCCGGCACC 


ACCTCAGCAC 


TGGTGCGGAA 


CTGGAAGCGC 


780 


CCCTCAGACC 


AGCTGGGGGA 


CCTGGAGCAG 


GGCCTGAGTO 


GAGAGCCCCA 


OCCCCGGGGC 


840 


CGCGCCTTCC 


TGGCTGAAOT 


6AAGCAGATG 


CGTGCACQGA 


GGAAGACAGC 


CAAGATGCTG 


900 
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ATGGTGGTGC TGCTGGTCTT CQCCCTCTGC TACCTGCCCA TCAGCGTCCT CAATGTCCTT 960 

AAGAGGGTGT TCGGC5ATGTT CCGCCAAGCC AGTGACCGCG AAGCTGTCTA COCCTGCTTC 1020 

ACCTTCTCCC ACTOGCTGGT GTACGCCAAC AQCGCTGCCA ACCCCATCAT CTACAACTTC 1080 

CTCAGTGGAT GTAAAGAGAA GAGTCTAGTT CTGTCCTGAC CATCGTGCCC COG 1133 



<2) INFORMATION FOR SEQ ID NO: 4: 



(i> SEQUEHCS CHARACTERISTICS: 
<A) LENGTH: 1564 base pairs 

■t 

(B) TYPE: nucleic acid 
<C) STRANDEDNESS : single 
(D) TOPOIiOGY: linear 
(ii) MOLECULE TYPE: CDNA 



(Xi) 


SEQUENCE DESCRIPTION: 


: SEQ ID NO: 


4 : 






CCTCCCTTCA 


GGAAGTTTGA 


GGCTGAGACC 


CGAAAAGACC 


TGGGTGCAAG 


CCTCCAGGCA 


60 


CCCTGAAGGG 


AGTGGACTGA 


GGGCTGGCCC 


AAGCTCCCTC 


CTCTCCCTCT 


GTAGA0ACTA 


120 


GOATGCCCCT 


CTGCTGCAGC 


GGCTCCTGAG 


CTCATGGAGC 


CCTCAGCCAC 


CCCAGGGGCC 


180 


CAGATGGGGG 


TCCCCCCTGG 


CAGCAGAGAG 


CCGTCCCCTG 


TGCCTCCAGA 


CTATGAAGAT 


240 


GAGTTTCTCC 


GCTATCTGTG 


GCGTGATTAT 


CTGTACCCAA 


AACAGTATGA 


GTGGGTCCTC 


300 


ATCGCAGCCT 


ATGTGGCTGT 


GTTCGTCGTG 


GCCCTGGTGG 


GCAACACGCT 


GGTCTGCCTG 


360 


GCCGTGTGGC 


GGAACCACCA 


CATGAGGACA 


GTCACCAACT 


ACTTCATTGT 


CAACCTGTCC 


420 


CTGGCTGACQ 


TTCTGGTGAC 


TGCTATCTGC 


CTGCCGOCCA 


GCCTOCTGQT 


GQACATCACT 


480 


GAGTCCTGGC 


TGTTCGGCCA 


TGCCCTCTGC 


AAGGTCATCC 


CCTATCTACA 


GGCTGTGTCC 


540 


GTGTCAGTGG 


CAGTGCTAAC 


TCTCAGCTTC 


ATCOCCCTGG 


ACCGCTGGTA 


TGCCATCTGC 


600 


CACCCACTAT 


TGTTCAAGAG 


CACAGCCCGG 


CGGGCCCGTG 


GCTCCATCCT 


GGGCATCTGG 


660 


GCTGTGTCGC 


TGGCCATCAT 


GGTGCCCCAG 


GCTGCAGTCA 


TGGAATGCAG 


CAGTGTGCTG 


720 


CCTGAGCTAG 


CCAACCGCAC 


ACGGCTCTTC 


TCAGTCTGTG 


ATGAACGCTG 


GGCAGATGAC 


780 


CTCTATCCCA 


AGATCTACCA 


CAGTTGCTTC 


TTTATTGTCA 


CCTACCTGGC 


CCCACTGGGC 


840 


CTCATGGCCA 


TGGCCTATTT 


CCAGATATTC 


C6CAAGCTCT 


GGGGCCGCCA 


GATCCCCGGC 


900 


ACCACCTCAG 


CACTGGTGCG 


GAACTGGAAG 


CGCCCCTCAG 


ACCAGCTGGG 


GGACCTGGAG 


960 


CAOOGCCTQA 


GTGGAGAGCC 


CCAGCCCCGG 


GGCCGCGCCT 


TCCTGGCTGA 


AGTQAAGCAG 


1020 


ATGCGTGCAC 


GGAGGAAGAC 


AGCCAAQAT6 


CTQATGGTGG 


TGCTGCTGGT 


CTTCGCCCTC 


1080 


TGCTACCTGC 


CCATCAGCGT 


CCTCAATGTC 


CTTAAGAGGG 


TGTTCGGGAT 


GTTCCOCCAA 


1140 


GCCAGTGACC 


GCGAAGCTGT 


CTAC6CCTGC 


TTCACCTTCT 


CCCACTGGCT 


GGTGTACGCC 


1200 


AACAGCGCTG 


CCAACCCCAT 


CATCTACAAC 


TTCCTCAGTQ 


GCAAATTCCG 


GGAGCAOTTT 


1260 


AAGGCTGCCT 


TCTCCTGCTG 


CCTGCCTGGC 


CTGGGTCCCT 


GCGGCTCTCT 


GAAGGCCCCT 


1320 


AGTCCCCGCT 


CCTCTGCCAG 


CCACAAQTCC 


TTGTCCTTGT 


AGAGCCGATG 


CTCCGTCTCC 


1380 


AAAATCTCTG 


AGCATGTGGT 


GCTCACCAGC 


GTCACCACAG 


TGCTGCCCTG 


AGCGAGGGCT 


1440 


GCCCTGGAGG 


CTCCGGNTCG 


GGGGATCTGC 


CCCTACCCCT 


CATGGNAAGA 


CAGCTGGATG 


1500 


TGGTGAAAGG 


CTGTGGATTC 


AGNCCTGGGT 


TTCTGCCTGT 


GTGACTCTGG 


ATAAGTCANT 


1560 
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TCCT 

(2) INFORMATION FOR SEQ ID NO: 5 



1S64 



(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 1267 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5 



GAGCTCAGCA GAAGTCTGAC TCACCAGCCC TCTGACTTTG GGAATAGACT 


TCTAAAGAAC 


60 


AGGTCCAGAT 


GACTGTTGAA 


GCCTGGACAG 


AAATAATCTT 


TGAGGAACTA 


TTAAAAGGTT 


120 


AAAGAAAGGA 


TCAGGAGTCA 


ATAGTATAAC 


CCTCATTGAG 


ACTCAAGAAT 


TACTCAACAA 


180 


GGCTGGCTGC 


GGGTTTCCAG 


GTCAGAAAAG 


AGAATAGATG 


ATGAGCTGTG 


TGGGGAGGGG 


240 


AGGGCAGACA 


GACTTACTGA 


CACATATGCC 


TTTGTTTGGC 


CTATGTTTAC 


TGAGCACCTA 


300 


CTATGTGCTT 


GACCCTGTGC 


TGGGCACCAG 


AGAGGCTGGC 


AGCCTAATGA 


CACATGATCA 


360 


AAGGGGCTTC 


AGCCTGACAA 


AATCTGTTTC 


CCTGGTATAC 


TTGGGCTGAA 


TAATGTGGTG 


420 


TGGTGOTCCC 


TCCTTCCCTC 


CTCCCCCTTG 


AGAAGGGCTT 


TGGAATTAGA 


ATTGGGTTCA 


460 


GCTTCTGGCT 


GGGTGGACTT 


GGGCAAGCCA 


CTGTACCTCT 


GTGCATCTCA 


TCTGTGAAGT 


540 


GAGGATAAAG 


GACTCCAGCC 


TTTCAGGGTG 


CTGGGATGCT 


CTGGCGGACA 


GAGGCTGAGG 


600 


CGCCCA6CAC 


AGCGTGACTG 


CCAAATGCAA 


AAGGGCTGCT 


GCTGCCGTCA 


TTTTCATCAT 


660 


CAAAGGGCAG 


AGAGGACACA 


AGCCTCGCAA 


CAGATAGTGA 


CCCCCACGTA 


CACACCAAGG 


720 


AGAGCAGA6G 


TGACCTGAGG 


CCCCCGAGCC 


AGACACCACG 


TTTTGAGTCA 


GCCTCCGAQC 


780 


CAGAGCACAG 


TCAAGGAATC 


AGATGGCAAT 


TGCGTCTCTC 


CTTGGGAACC 


CGCTCCAGGG 


840 


CTTCTGTCCT 


CTCTCTCTGG 


CGGTGCCGAG 


GTTGCCTCAG 


GGCTCTCCCT 


CCCAGCTCTA 


900 


TCCCTCCCTC 


CCTCCCCGCC 


CCCTCATAGG 


CAGCTTGGCT 


GGAGCTGCGT 


GGQTGTCCCT 


960 


G6GCTCAAGG 


CCCCTTCCTG 


CTGCATCTGT 


CTCCTTATGG 


CTGTGTCTTT 


TGTCTCCCAA 


1020 


CCAAGGCAAA 


TTCCGGOAGC 


AGTTTAAGGC 


TGCCTTCTCC 


TGCTGCCTQC 


CTGGCCTGGG 


1080 


TCCCTGCOQC 


TCTCTGAAGG 


CCCCTAOTCC 


CCGCTCCTTT 


GCCAGCCACA 


AGTCCTTGTC 


1140 


CTTGCAGAGC 


CQATGCTCCA 


TCTCCAAAAT 


CTCTGAGCAT 


GTGGTGCTCA 


CCAGCGTCAC 


1200 


CACAGTGCTG 


CCCTOAGCGA 


GGGCTGCCCT 


GGAGGCTCCG 


GCTCGGGGGA 


TCGAGTCGAC 


1260 


TCCCTTTAGT 


GAGGGTTAAT 


TGAGCTC 
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Claims 

1. An isolated polynucleotide comprising a nucleotide sequence that has at least 80% identity to a nucleotide 
sequence encoding the HFGAN72Y polypeptide of SEQ ID N05 over Its entire length; or a nucleotide sequence 
complementary to said nucleotide sequence. 
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2. Ttie polynucleotide of claim 1 which is DNA or RNA. , . -.^^ 

3. The polynucleotide of claim 1 wherein said nucleotide sequence is at least 60% identical to that contained in SEQ 
IDN0:1. 

4. The polynucleotide of daim 3 wherein said nucleotide sequence comprises the HFGAN72Y polypeptide encoding 
sequence contained in SEQ ID NO:1 . 

5. The polynucleotide of daim 3 which is polynudeotide of SEQ ID N0:1 . 

10 

6. A DNA or RNA molecule comprising an e:)q3ression system, wherein said expression system is capable of produc- 
ing a HFGIAN72Y polypeptide connprising an amino add sequence, which has at least 80% identity with the 
polypeptide of SEQ ID NO 2 when said expression system is present in a compatible host cell. 

IS 7, A host cell comprising the expression system of claim 6. 

8. A process for producing a HFGAN72Y polypeptide comprising culturing a host of daim 7 under corxiitions sufficient 
for the production of said polypeptide and recovering the polypeptide from the culture. 

20 9. A process for produdng a cell which produces a HFGAN72Y polypeptide thereof comprising transforming or trans- 
feeling a host cell with the expression system of claim 6 such that the host cell, under appropriate culture condi- 
tions, produces a HFGAN72Y polypeptide. 

10. A HFGAN72Y polypeptide comprising an amino acid sequence which is at least 80% identical to the amino add 
25 sequence of SEQ ID N02 over its entire length. 

11. The polypeptide of claim 10 which comprises the amino add sequence of SEQ ID N02. 

12. An antibody immunospectfic for the HFGAN72Y polypeptide of daim 10. 

30 

13. A method for the treatmerrt of a subject in need of enhanced activity or expression of HFQAN72Y polypeptide of 
claim 10 comprising: 

(a) administering to the subject a therapeutically effective amount of an agonist to said receptor; ancUor 
35 (b) providing to the subject polynudeotide of daim 1 in a form so as to effect production of said receptor activity 

in vivo. 

14. A method for the treatment of a subject having need to inhibit activity or expression of HFGAN72Y polypeptide of 
claim 10 comprising: 

40 

(a) administering to the subject a therapeutically effective amount of an antagonist to said receptor; and/or 

(b) administering to the subject a nudetc acid molecule that inhibits the expression of the nudeotide sequence 
ernxxling said receptor; and/or 

(c) administering to the subject a therapeuticaOy effective amount of a polypeptide that competes with said 
45 receptor for its ligand. 

15. A process for diagnosing a disease or a susceptibility to a disease in a subject related to expression or activity of 
HFGAN72Y polypeptide of daim 10 in a subject comprising: 

so (a) determining the presence or absence of a mutation in the nucleotide sequence encoding said HFGAN72Y 

polypeptide in the genome of said sut>ject; and^or 

(b) analyzing for the presence or amourrt of the HFGAN72Y polypeptide expression in a sample derived from 
said subject. 

ss 16. A method for identifying agonists to HFGAN72Y polypeptide of daim 10 comprising: 

(a) contacting cells produced by daim 9 with a candidate compound; and 

(b) determining whether the candidate compound effects a si^al generated by activation of the HFGAN72Y 
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polypeptide. ■ • . : 

17. An agonist identified by the method of dalm 16. 

1 8. The method for identifyinQ antagonists to HFQAN72Y polypeptide of daim 1 0 conprising: 

(a) contacting said cefl produced by daim 9 with an agonist; and 

(b) determining whether the signal generated by said agonist is diminished In the presence of a candidate com- 
pound. 

19. An antagonist (dentTred by the method of claim 18. 
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